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An active matrix type liquid crystal display device 
in a horizontal electric field scheme having a 
favorable holding characteristic and a reduced 
feedthrough voltage as well as satisfactory 
display evenness and reliability with an aperture 
ratio maintained is disclosed. Jhe device 
comprises, on the first substrate, a plurality of 
scanning lines and a plurality of signal lines 
orthogonal to one another, a thin film transistor 
intersection of a scanning line and a signal line, 
the common electrode extending substantially 
parallel to the scanning lines and having a 
plurality of comb-tooth projections extending 
toward the scanning lines, the pixel electrodes 
formed substantially parallel to the comb-tooth 
projections in gaps between the adjacent comb- 
tooth projections of the common electrodes, the 
interlayer insulating film separating the common 
electrodes and the pixel electrodes, and a first 
alignment film formed above the pixel electrode 
interposed by a protective insulating film. On the 
second substrate, a black matrix provided with 
openings provided near in areas opposite to the 
pixel electrodes, and a second alignment film are 
provided as well as a dielectric with a 
predetermined premitivity disposed in the areas 
in the substrate sandwiched between the comb- 
tooth projections s of a common electrode and a 
pixel electrode. 
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1. — #W$K*§fcffl«t£fijj*«#, ^JSW^ffi^fWaW^SftW 

4B*ttfijta^fil(»ISIBt«t>-^*«OiB*aTfi l »^. ****** 
W»W»^«£ffl*fiJI^*#a91*tE« : f, fete: 
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3. im&mmm i m&m : KM&mmm&&yF&tir, ^#tE«^, 



mmmm&ffi*& 502. m^m 103. ioe, m^^jt^mm 

MMtte^SOS, 104. 

in|2^, & TFT m&i$imnj& 102 ±, 7§M£&2fc%$ 106, 

5 104 mm^m 103, ^fu^AM^ife^ i3o« 

teMj&m, %Lm*wt 104 m®^®. 106 £#j&s. 
*mm no n.sM^^i no ±jn±^«$8[^ 107 mm® tft 

fiMitJBI 120 #&*f&ep(rabbing)&3£I. U&ftJj&MmT TFT «*t 
E 100o 

10 

101 ±, ^mm^^mytm 203, 
±Bj&m^m&mm&jB&m 142. 33^, ^^jg 142 ±jt^i&^ 
w-mitm 202, ffi^^ffi^j^jg^^M^M^, ^ffixitfy^±jq 
±af»*ji 107 mmfoteztmttmm 122 #&*r&ep*bg. &ep*t:s 
15 ift^rft-fe? tft 100 ^^-[RjffiMo ^^#^^^r^^ffy#^ 

200 o 

$11 107 #J|&)t(spacer)302 TFT 100 ftffittMft 

^2oo^isjo ^EW^h^^fgeti^^*^ 302 SM^^ift. m. 

20 & TFT Mfalt® 145 @£££±&W7B^%®0ll8 TFT AM 

Hm 102 &tt*:ftj»tti§*&3#fajE£. *Bx*JSttft» 143 

m^TFrmmmyr 145 w^ittt^itaiEX- mffl±a*j4g*j*7* 

HJI^jP 300o 

25 

3gsfr%{&500*Bj£„ 

30 * ft *t Mftl A7«#l»9%«ftA!i 4KB . 5 ^JS^iniiJS 
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106 ^E|^— M^adgi^ 502 ±m ON/OFF 41^<&j#?$ 
fltil#«503 ?F^. SUM** 503 * ON(9Jl)R*. ^KfM.fl^ft 
103 lAttt^ 104o *P#%® 5 ff«iEW. — ^fiJtfi«%fiLA 

io #n&£^fc& 106 ±o mm*&mmm, &m&m io4m^^m 106 
m&m& 107^ tft m&mnfe 102 mmm(&mm 130 ##j7£j&7fc 

jfeB, RPtt«EffMA#« 503 OFF(#lh)£B, 
15 104 106 ^fSJ/^-^te 

&£. IU£j*¥1x^«&*tt«W*¥*«» ttttJM 107 tt9lffl», 

300 Wlljgo ^WjffiiS-^St^ffi 3 ^falTft 400 
«*HaWAJSt^*Jd«**JK 203. m^%^104> &#fe«106. 

^gss^ 502 $n*jg£i#« 503 timfttomm&mtttt&ik. g6i^ 

503 ^ OFF ItfE&fc^ Clc, C ol ft C sc 
30 B^fU^xoffia^llk^^Cl)^: 
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TofifeRoff(CLc + C OL + C sc + C GS ) ( 1) 

Roff ttmimm 7 m*Mmm&it* 503 & off Kftfes. c os 
5 ttmmm&ftw 503 ftM«*. 

35r*»«*A*##»t»WI»S*#, H*'SinSai*(fiingp)**- Roff 

104 ^d^*« 106 zmtom&mfr, ffi&n^fr&j 
^*w***w»*a*B*, in® 7 0^. «*jtAtt*tt&ft 

15 mm. (back channel) ±WA»*» n-i-n *£feffi*#*fl9ffi;*fl«tfB 

M«ffl»jlt9S«^«ftjDltttfi 

20 

.•Ptt^llftt#ftxffi4l*jEfcll(», X4>#ixtt*AtXi*^i. . 

%ffiT|$acx = - — ^ — (2) 

30 S^IMM/MWfl&Ciciit. *ffiTWM»*. 
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mm, bp, m^wm^etjTL^tfc^^^^^^+^^M 

10 

2!§*j£(gradation)£0Jg[£ll*, BP!*! C LC gfc^ltf, ^Jt^ft 
15 VH»MR*. i#^CfitJ Vfd *«, 

*~-CS ^LC ^SC ^CL 

«;tratt*ffitt*«4HW»»Wf:*:. SM«T-+fi«. BP* 
25 afcfciSto**^*]*. 
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^&#%* 106 
-t*?lfefcfc(aperture ratio) . 

*MS4**ffie»tt«i«-9ttw*^2KjftWis»ia. ***** 
15 RTff-ffia^aff. **&#t**#£+fis*t*#rtK#tt* 

20 

fcJUn+ttjaU:, H«T— ^*jas«i— 0f&*£ 
£J#*****X* WEtt-fc*t«#7Fn - 

25 JB(»««^fi«*A. 

a. ffl«tL*%*3fn^**5:ra«»-- > htfc«jsra«stkiit*w*& 

30 
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m 7 M^a*jft*w&ft^«f6^tt»iiiai*«wtt«iflsi«® 

S 11 10 Mfll c-c' ffftW^fifi^SfrW^** 

m 14 M^IB^WWIB— ^J6«W*fifi**#»«a 

s i6 15 d-d' jwjR»«t*s**#WJWac** 

m is m*»b 17 fifths d-d* 

B 19 M*«c»*»«W*H4 fc **«»*fiil*##»^ 

MfttWBi 

a 20 J1M^?SB 19 #j££ d-d' J^IRWfcS£3a?##to¥&*l5 

•tofclffiB. 
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*-+tt«#w«siE£fl«i£'M3»& 502 mz^m^m 103. 
nm^w^ 503. £^m&io6> ^*%^io4. 106 m 

%lm*®l 104 mmm^m 130, 4^±f^-ti-^*K*s 

««E«y«ftlkilllO±.m. ***** 503 #*3#^ 502 fnft^ 
* 103 ft££m&7§5$;o ^*** 106 ±gtTO^*3®^ 502 *#, 

Air^iMfciM. 104 106 wffl^«t«afi3i 

iqniQ*+m*. 

A*. ¥W4fc***-****' ff«*««*«f***«WK*rt 

#*****lft** 230, 0f^iS^%#ife^^* 230 tt*JUE*#. 
fa;»*«> £ TFTW**«*(*-^tt*)Wtt^^** 106 ft 

ttfcflirai**** 104 ;tHWE*+A#«fe****w*8*4h 

Mo 

ff^Mi 10SS u ^**«- 

11, TFT MttJftttJg 100 Mfc^c** 106 104 

^WWE**ttM. isi»*ia«. *JS» ***ft*»^**ft»* 
****** Wto-fctfrtfccno,. #^***«*85)*«rt£ia» 
4>„ ***Jttt*W^*#**** 230. tt?**Att*ttMfc* 

**. ^**a*+*«»***w*** I 30 ' w<i&*#-wr& 

*«RW£T;fra(i3»« 502, 106)^±^^(it^^ 103) 

i.w»S!Xft»»***#*w*n*wtt. astewfc^wnsrft^ 
**ra***u 



&ta±&M&toWi&M^&4¥+ > ?Lebfe*HHK, Ham loffi*;, 

#R&m^& 103 a&MtiittB 503 MAgLm&m 104 

gLM&m. 104. 106 $I&*Jg&/fttiJK$li|L&fefit&. fi^ 

*ra«+»rt»*^**ft<ft«Mi 230, jismw^m^r&Tfrrafcfcii 

r®^##s 12 14 T$i®±&n-mmmM%.%:o m n jk 
s. s 13 sm^fi^*®+w«ia*HW^d«r^#ffl. ffl w s 
femm&tt&% ioo%^^m. 
Ham 12 m^, vssimm, ^atft*ffitt. aE&jfcw+iPteffl 

xmm.m> 104 106 ^mwjcat^ffi^MRT 

$n_t#ri£, <E*»W»J»— + . * TFT «iWttJ* 100 

±^^W^^^%^IS!cW^BJ%^Jt^^^:Wmm*« 104 
Ih^M 106 TMttXftfe*. Silk. &#W«#4* 
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^jiftmrn-^mnw^m, &n-^mmm+, m«« 104 
aw-^sws-^^*** 106 sftftjMMMK 130 

,^IE#^ftfa TFT ffl&J&ttJBS 100 130 
104 106 iWftimA^-^iB. 

#JL Jv*M4t* 503 W*##fl|«l»«CJRR|ll*lWT*ttH*iWf^» 
K«*IMt*^rt»T*#4MMi 504o *tt«fW-^±3t»*— ^* 

«£j»— ^*M«»t>. ^3»*«WtBHS. #£l3ffeft 104 
ft 106 2:n]etl^W^i^W^%^iC(^%^ife ■ ~12)W a-Si 

&«£±&*Ji« + 4^#*iK 504 A^AIQttM 130 MUR 

504 . 

fitJlHl^ 505 A^EJ^/ft^^ft- 106 £lp£ TFT {SU-g^tt/Bc 100 Wffic^ 
^Hfcft 104 106 ^^S^^^W^ + ^fi 1 ^^^^ 

+ » jS£ffi±aS«, £l|Ste1Kl04, MfSJ^JBi 130 
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jfP&#fc* 106 nr(U^EPfl« 505 &Ml®±J§M&, #1® 18 #T^« & 

i£#£#JI&:& 104 106 2:raM*P#fiM3Ufl*. MM 

#1*16* 104 106 Hj*» 

fi*£»**K«+«M#fcMra* 505 TFT 15«3g#J& 

ioo ams^**** 104 106 3Lmmam&teB&+j*& 

m. fi*»w#^R^±»»«i- *%iwnu%:m-mE. tft 

llitAttE ioo + AWfljBjpT»c»*S«r. 104 

l06 3lRIWM#^Mffifl- 
&*» l9jBiH20lttW*»W»JIIIHI^*lt«. 

ram&m 6oi 3ftm=j9iQfAttifi 602 #jktt-jB, ffli^— ^awttHk 

fig, ft® 20 #f^o ^m^^a 104 106 2LraWM«4J- 

t, jRw^-Mfsi^^ 602 mm. u&nmmm&&\t&tiLK® 

if. 

m 106 ^rawsfiSP^WMra^stw»^ff«» mmmmx&& 
m&wt 104 *p^fcfc& 106 &i&nj-^±i£$&— +m 

mmmmm eoi mm~mmmmm 602 Mj&tfymmm®,. 

«tt 104 106 £f3ttM^#faMra^&&ft?iU8JPJ£BP 
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